Climate change related events affect informal settlements, or slums, disproportionally more than other areas in a city or country. This article investigates the role of slums in the nationally determined contributions (NDCs) for the Paris Agreement of a selected group of 28 highly urbanized developing countries. Content analysis and descriptive statistics were used to analyze first the general content in these NDCs and second the proposed role, or lack thereof, of slums in these documents. The results show that for most of the analyzed countries, context-based climate policies for slums are not part of the strategies presented in the NDCs. We argue that a lack of policies involving informal settlements might limit the capacity of developing countries to contribute to the main goals of the Paris Agreement, as these settlements are significant portions of their urban populations. One of the hopeful prospects of the NDCs is that they will be reviewed in 2020 for the 26th Conference of the Parties (COP26). With this paper, we aim to stimulate discussions about the crucial role that informal settlements should play in the NDCs of developing countries in the background of the synergies required between climate change actions and sustainable development.
Introduction
Climate change related events make no distinction between developed and developing countries. Nevertheless, it has been documented that the developing world is less prepared to face climate change challenges and therefore is more vulnerable [1] [2] [3] . This is particularly true for one group: the informal settlements of the developing world or the slums. In these areas climate change risks are higher, the adaptive capacity is lower, exclusion from policies is more evident, and responses in the case of emergencies are almost nonexistent [4, 5] . In this article, we use the terms slums and informal settlements interchangeably.
Different from climate change, the slums have been considered important urban issues for a long time. These settlements were part of the history of industrialized nations, as they dealt with urbanization and inequality [6, 7] . Today, however, urban informality is a major territorial phenomenon mostly affecting the developing world. According to the World Bank [8] , around 30% of the urban population in developing countries lives in slums. The proportion of urban population living in informal settlements is highest in Sub-Saharan Africa (55.2%), followed by South Asia (30.5%), East
Climate Change in Slums, and the Nationally Determined Contributions
Urbanization in Africa, Latin America, and most of Asia continues to be distinguished by urban informality, resulting in what Davis [37] called a "planet of slums". The most authoritative definition of the term "slum" was adopted by the United Nations and defines them as communities lacking one or more of the following: (1) access to improved water, (2) access to improved sanitation facilities, (3) sufficient living area, (4) structural quality/durability of dwellings, and (5) security of tenure [4] . These communities have cropped up without conforming to local land use regulations and often without being listed in government records, official maps, or titling registries [37, 38] . Even though conditions in these places are deplorable and not adequate to support living, "squatters trade physical safety and public health for a few square meters of land and some security against evasion" [37] (p. 121). The slums offer the only affordable housing to migrants and to poor populations of expanding developing cities [39] .
According to the literature on urban informality and climate change, these territories are the most vulnerable to climate change-related events because they: (a) are the most exposed to shocks and stresses such as climate variability and extremes, (b) are the most sensitive to these shocks and stresses, and (c) have the least capacity to respond [40] [41] [42] [43] [44] [45] [46] [47] . Furthermore, their geographic location exacerbates their vulnerabilities. Tropical areas are where most developing countries reside, covering the major parts of Africa, Asia, and Latin America. Of the 28 countries analyzed in this paper, 20 are located in the tropics. In this line, recent studies indicate that climate change will disrupt natural systems in tropical regions significantly more than in other regions, putting more pressure on socioeconomic coping mechanisms there [10, [14] [15] [16] 48, 49] . These studies suggest that while extratropical regions might experience higher warming, these regions experience high yearly climate variability, unlike the tropics, where small climate variability can have devastating effects on the natural systems that support social and economic development. In other words, vulnerability to climate change in developing countries is not only the result of financial and technological constraints, as is often posed in the literature [49] [50] [51] , but also based on physical geographic location [10] .
These findings from the literature help explain why many developing countries, especially small island developing states, pushed for the 1.5 • C target to be adopted as the main goal of the Paris Agreement. A study by King and Harrington [16] found that "exceeding the 1.5 • C global warming target would lead to the poorest experiencing the greatest local climate changes" (p. 5030). This paints a picture in which climate change mitigation and adaptation mechanisms globally can have a profound effect on the wellbeing and sustainable development of developing countries in the tropical regions, and in particular, of informal settlements [51] [52] [53] .
In this line, the submitted NDCs of developing countries for the Paris Agreement are different in content, but not in structure, from the ones proposed by developed countries. An important feature of these NDCs is that most developing countries based their contributions on the concept of common but differentiated responsibilities [51] , meaning that they believe that the developed world should take the lead in climate change mitigation. In this line, many developing countries stated that their contributions for the agreement are conditional on international support and technology transfer. However, certain developing countries (mostly middle-income countries) proposed significant non-conditioned contributions.
Nevertheless, the NDCs from developing countries are pivotal to achieve the goals of the agreement. Scholars believe that without significant emission reduction from developing countries, emissions will keep rising and the world will keep warming [54, 55] . The agreement itself in states Article 9 that developed country parties shall provide financial resources to assist developing country parties with respect to both mitigation and adaptation in continuation of their existing obligations under the Convention. The importance of developing countries' and emerging economies' mitigation contributions for the agreement is now augmented after the decision of the U.S. to leave the agreement. Historically, developed countries were most responsible for climate change, but nowadays, in terms of aggregated carbon emissions (not per capita), developing countries are also prominent emitters, representing 63% of all total yearly emissions [56, 57] . Additionally, trends suggest that the developed world is reducing emissions quickly; however, emissions from the developing world are rising and expected to rise during the period covered by the Paris Agreement [58] .
In regards to adaptation strategies, these are key components in the NDCs of developing countries and are critical to combat climate change, especially in informal urban poor settlements [1, 3, 59] . While the main goal of an NDC is to show the mitigation pledges a country proposes to limit emissions of greenhouse gases, the UNFCCC encouraged countries to include adaptation sections in their NDCs. Article 7 of The Agreement states that parties should establish goals in adaptation as a way of "enhancing adaptive capacity, strengthening resilience and reducing vulnerabilities to climate change". The Agreement also states that adaptation should be undertaken, taking into consideration vulnerable groups and ecosystems.
The NDCs can present a coherent argument on the benefits of programs that increase the adaptive capacity of informal settlements, enhance mitigation, alleviate poverty, and decrease inequality. This is in line with the Intergovernmental Panel on Climate Change (IPCC) special report on 1.5 • C that urges countries, especially developing ones, to integrate mitigation and adaption pledges with sustainable development as part of multifaceted bidirectional policies [52, 60, 61] . This integration would require multilevel and cross-sectoral strategies, linking a mix of mitigation and adaptation strategies needed to accelerate the systemic transitions of cities in the global south [52] .
The first review process or stocktake to quantify countries' contributions towards the agreement will take place in 2023 and various meetings will precede it, including the submission of new NDCs in 2020. By uncovering the role of informal settlements in the initial mitigation and adaptation strategies from the NDCs of a group of highly urbanized developing countries, this article aims to stimulate discussions on the benefits and importance of including these communities in developing countries' climate policies in the foreground of the upcoming NDCs review mechanisms.
Methodology

Highly Urbanized Developing Countries (HUDC)
In this study, we analyze the NDCs of developing countries, which are mostly urban. Investigating highly urbanized developing countries and their climate change policies is significant because as the world continues to urbanize, sustainable development challenges will be increasingly concentrated in cities, particularly in the lower-middle-income countries, where the pace of urbanization is fastest [62] . Consequently, grouping countries with similar socio-economic realities has been promoted as a good research mechanism to understand climate policies derived from NDCs [30] .
Countries that are mostly rural might concentrate their NDC strategies in these groups, as some rural communities are groups for special consideration under the Paris Agreement (Article 7). While rural groups are also vulnerable to climate change, the conditions of informality in the city are more specific and concentrated in cities. The selected list of countries does not aim to be exhaustive, but does provide a good overview of urban informality in highly urbanized countries of the developing world. The selected countries are different in size, population, and culture; they are located in the three continents (Africa, Asia, and Latin America) where the phenomena of urban informality is more pressing.
A total of 72 developing countries were initially identified using data from the World Bank that have over 50% of their population living in urban areas. Out of these countries, 36 have data on the percentage of their urban population living in slums, and these were selected for further analysis. The list was reduced to a final 28 countries because eight countries submitted their initial NDCs in a language other than English, Spanish, Portuguese, French, or Chinese (languages that the authors could understand), or because a country did not submit an INDC for the COP21. Countries excluded from the initial list of 36 were Angola, Republic of the Congo, Djibouti, Equatorial Guinea, Iraq, Nigeria, Sao Tome and Principe, and Syria. Figure 1 shows the final list of countries selected for this study and their respective urban population (in terms of a percentage of total population) and slum population (in terms of a percentage of urban population). Nigeria, Sao Tome and Principe, and Syria. Figure 1 shows the final list of countries selected for this study and their respective urban population (in terms of a percentage of total population) and slum population (in terms of a percentage of urban population). 
Data Sources
Countries' classification data-urban population (percentage of total), slum population (percentage of urban population), GDP (current US dollar), and GDP per capita (current US dollar)were retrieved from the World Bank databases. The analyzed NDCs were taken from the official submitted documents to the UNFCCC COP21 and are available online [61] . Additional data on the selected countries' vulnerability to climate change were obtained from the Global Climate Risk Index Model proposed by Kreft, Eckstein, and Melchior [64] .
Content Analysis
Content analysis is a research methodology used to interpret meaning from the content of text data and, hence, adheres to the naturalistic paradigm [65] . It makes it possible to make replicable and valid inferences by interpreting textual material, and uncover specific intentions and relationships [64] . Content analysis of specific categories from official climate documents is a useful research tool to identify specific climate change related actions in a comparative way [68] and this method has been applied in other studies analyzing NDCs [69, 70] . As the original INDCs are textual documents submitted under international law to the UNFCCC, this methodology was suitable for extracting, classifying, and grouping text data from these documents in this study [67] .
The analysis was based on a close examination of the original INDCs submitted to the COP21 of 28 HUDC. As mentioned above, these documents became NDCs once countries joined the agreement. Even if two of the analyzed countries have not joined the Paris Agreement yet, for the purposes of this paper, we will refer to these aggregated documents as NDCs. Classified and extracted data categories of interest to this article were: emissions reduction pledges, sectors of implementation, strategies to implement (adaptation and mitigation), conditions (if any), and proposed role of informal settlements. While the precise language of the NDCs helped in coding these categories in an objective way, the authors of this paper that acted as coders meticulously read all 28 NDCs multiple times to avoid missing important data. The precise language of the NDCs enabled consistent code allocation and assured that this process can be easily replicated. 
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Content Analysis
Content analysis is a research methodology used to interpret meaning from the content of text data and, hence, adheres to the naturalistic paradigm [65] . It makes it possible to make replicable and valid inferences by interpreting textual material, and uncover specific intentions and relationships [66, 67] . Content analysis of specific categories from official climate documents is a useful research tool to identify specific climate change related actions in a comparative way [68] and this method has been applied in other studies analyzing NDCs [69, 70] . As the original INDCs are textual documents submitted under international law to the UNFCCC, this methodology was suitable for extracting, classifying, and grouping text data from these documents in this study [67] .
The analysis was based on a close examination of the original INDCs submitted to the COP21 of 28 HUDC. As mentioned above, these documents became NDCs once countries joined the agreement. Even if two of the analyzed countries have not joined the Paris Agreement yet, for the purposes of this paper, we will refer to these aggregated documents as NDCs. Classified and extracted data categories of interest to this article were: emissions reduction pledges, sectors of implementation, strategies to implement (adaptation and mitigation), conditions (if any), and proposed role of informal settlements. While the precise language of the NDCs helped in coding these categories in an objective way, the authors of this paper that acted as coders meticulously read all 28 NDCs multiple times to avoid missing important data. The precise language of the NDCs enabled consistent code allocation and assured that this process can be easily replicated.
The last step of the analysis involved interpreting the results of the content analysis and uncovering patterns and relationships. For this, correlation analysis was performed to find whether some of the abovementioned variables (including countries' classification data, e.g., GDP per capita, and NDC data, e.g., pledges) were related. Correlation coefficients, denoted by R, between the variables were computed to measure how strong the relationship was between them (i.e., how closely data in a scatterplot fell along a straight line). The range of R was between −1 and 1; if R is equal to 1 or −1, then the data set is perfectly aligned, whereas data sets with values of R close to 0 show little to no straight line relationship. R can be calculated according to Equation (1):
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Results and Discussion
The results of the content analysis are described below. We present first the general findings from the NDC analysis in regards to differences in reduction pledges (Section 4.1) and whether these proposed contributions depend on countries' income or vulnerability to climate change (Section 4.2). Then, we comment on the results from the analysis about the role, or lack thereof, of informal settlements in the NDCs, and the policies proposed by the countries with specific strategies involving these communities (Section 4.3). Finally, in Section 4.4, first we plead for the importance of explicitly including strategies for informal settlements in the NDCs by highlighting possible benefits locally and for the Paris Agreement, and second, we combine the findings from the previous sections to describe variance between countries in regards to the analyzed country's indicators and including, or not, informal settlements. 
The results of the content analysis are described below. We present first the general findings from the NDC analysis in regards to differences in reduction pledges (Section 4.1) and whether these proposed contributions depend on countries' income or vulnerability to climate change (Section 4.2). Then, we comment on the results from the analysis about the role, or lack thereof, of informal settlements in the NDCs, and the policies proposed by the countries with specific strategies involving these communities (Section 4.3). Finally, in Section 4.4, first we plead for the importance of explicitly including strategies for informal settlements in the NDCs by highlighting possible benefits locally and for the Paris Agreement, and second, we combine the findings from the previous sections to describe variance between countries in regards to the analyzed country's indicators and including, or not, informal settlements.
Conditional and Unconditional Commitments
The analysis and coding of the NDCs of highly urbanized developing countries with high prevalence of slums revealed the differences in the commitments for the Paris Agreement among these countries. The conditional pledges represent the maximum amount of GHGs a country could reduce in the upcoming years (in comparison to a baseline scenario, which varies from 2000 to 2013 depending on the country), and it includes reductions dependent on whether the country receives support from the international community. Under the highest pledge, China had the largest commitment (65% reduction, 2005 baseline); however, this reduction is expressed as a reduction of emissions per unit of GDP (intensity type NDC) and not as absolute reductions of GHGs (fixed or baseline scenario type NDC). The highest absolute conditional reduction in GHGs came from Gambia (45.4% reduction, 2010 baseline), and the lowest from Liberia (10%). Unconditional pledges, on the other hand, are the commitments by countries not conditioned on external support. Of the HUDC analyzed, Brazil (43% reduction, 2005 baseline) and Indonesia (29%, 2010 baseline) had the highest unconditional commitments. This is particularly encouraging because these countries are ranked seventh and ninth, respectively, in yearly global GHG emissions by country [22] , and as developing countries (non-Annex I), they did not have legal commitments under the Kyoto Protocol. Some countries, such as Armenia, Bolivia, and Panama, did not explicitly express conditional or unconditional reduction pledges; instead, they presented general strategies to fight climate change. Figure 3 shows the rest of the conditional and unconditional pledges proposed by the 28 HUDC in their NDCs. 
The analysis and coding of the NDCs of highly urbanized developing countries with high prevalence of slums revealed the differences in the commitments for the Paris Agreement among these countries. The conditional pledges represent the maximum amount of GHGs a country could reduce in the upcoming years (in comparison to a baseline scenario, which varies from 2000 to 2013 depending on the country), and it includes reductions dependent on whether the country receives support from the international community. Under the highest pledge, China had the largest commitment (65% reduction, 2005 baseline); however, this reduction is expressed as a reduction of emissions per unit of GDP (intensity type NDC) and not as absolute reductions of GHGs (fixed or baseline scenario type NDC). The highest absolute conditional reduction in GHGs came from Gambia (45.4% reduction, 2010 baseline), and the lowest from Liberia (10%). Unconditional pledges, on the other hand, are the commitments by countries not conditioned on external support. Of the HUDC analyzed, Brazil (43% reduction, 2005 baseline) and Indonesia (29%, 2010 baseline) had the highest unconditional commitments. This is particularly encouraging because these countries are ranked seventh and ninth, respectively, in yearly global GHG emissions by country [22] , and as developing countries (non-Annex I), they did not have legal commitments under the Kyoto Protocol. Some countries, such as Armenia, Bolivia, and Panama, did not explicitly express conditional or unconditional reduction pledges; instead, they presented general strategies to fight climate change. Figure 3 shows the rest of the conditional and unconditional pledges proposed by the 28 HUDC in their NDCs. Figure 3 also exposes how many of the analyzed countries (12 out of 28) did not propose unconditional pledges in their NDCs (Armenia, Bolivia, Cameroon, Dominican Republic, Gabon, Gambia, Honduras, Liberia, Mongolia, Panama, South Africa, and Turkey). This supports the idea that many developing countries are still reluctant to commit to reducing GHG emissions, because these reductions can limit economic prosperity. One of the so-called "victories" of the Paris Agreement was eliminating Annex I and non-Annex I subdivisions and getting contributions from all countries. However, most of the contributions by developing countries are subject to conditions, as the analysis revealed, and at the same time, they are not sufficient to achieve the agreement [20, 21] . In a way, the wounds of Annex I and non-Annex I countries from the Kyoto Protocol are still present in the Paris Agreement. This suggests that the UNFCCC must identify novel ways to involve Figure 3 also exposes how many of the analyzed countries (12 out of 28) did not propose unconditional pledges in their NDCs (Armenia, Bolivia, Cameroon, Dominican Republic, Gabon, Gambia, Honduras, Liberia, Mongolia, Panama, South Africa, and Turkey). This supports the idea that many developing countries are still reluctant to commit to reducing GHG emissions, because these reductions can limit economic prosperity. One of the so-called "victories" of the Paris Agreement was eliminating Annex I and non-Annex I subdivisions and getting contributions from all countries. However, most of the contributions by developing countries are subject to conditions, as the analysis revealed, and at the same time, they are not sufficient to achieve the agreement [20, 21] . In a way, the wounds of Annex I and non-Annex I countries from the Kyoto Protocol are still present in the Paris Agreement. This suggests that the UNFCCC must identify novel ways to involve developing countries in unconditional reduction programs in order for the emergent climate regime to be successful [51] [52] [53] .
Relationship of GDP Per Capita and Climate Change Vulnerability to the Pledges
While the different baseline scenarios and target types hinder the possibility of making direct comparisons between proposed pledges, the variance among the selected countries in regards to conditional and unconditional commitments is significant. For instance, the commitments are not related to the country's income level. The results of the analysis show that the correlation between the highest pledge of reduction and GDP per capita is modest (correlation coefficient R = 0.22) (Figure 4) . A stronger, yet moderate, correlation was found between unconditional pledge and GDP per capita (R = 0.412) ( Figure 5 ); thus, the income level among the selected group of developing countries is not necessarily related to the amount a country unconditionally or conditionally commits to reducing their emissions. The 12 countries that did not describe explicit unconditional reduction pledges were not the least developed ones in the group, in fact, they represented every income level.
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Informal Settlements in the NDCs
To answer the main question of this article, while reviewing the NDCs, special attention was paid to finding, highlighting, extracting, and coding strategies or goals, mentioning keywords or phrases representing informal settlements. These keywords could be: informal, marginalized, urban poor, unplanned, unregistered (areas, communities, zones, or settlements), slums, urban informality, barrios, comunas, favelas, campamentos, shantytowns, shack, or any other concept that infers the United Nations' definition of informal settlements [4] ; this represented an explicit or implicit use of the term. Only eight out of the 28 analyzed countries mentioned specific strategies involving communities living in urban informality. Additionally, 15 of them mentioned strategies for "vulnerable" groups, but these cannot be counted as strategies specifically for slums because in many cases "vulnerable" in an NDC refers to other groups, such as indigenous communities, women, children, people with disabilities, or others. Five countries did not mention, explicitly or implicitly, any strategies aimed at informal settlements or vulnerable groups (Figure 7 ). 
To answer the main question of this article, while reviewing the NDCs, special attention was paid to finding, highlighting, extracting, and coding strategies or goals, mentioning keywords or phrases representing informal settlements. These keywords could be: informal, marginalized, urban poor, unplanned, unregistered (areas, communities, zones, or settlements), slums, urban informality, barrios, comunas, favelas, campamentos, shantytowns, shack, or any other concept that infers the United Nations' definition of informal settlements [4] ; this represented an explicit or implicit use of the term. Only eight out of the 28 analyzed countries mentioned specific strategies involving communities living in urban informality. Additionally, 15 of them mentioned strategies for "vulnerable" groups, but these cannot be counted as strategies specifically for slums because in many cases "vulnerable" in an NDC refers to other groups, such as indigenous communities, women, children, people with disabilities, or others. Five countries did not mention, explicitly or implicitly, any strategies aimed at informal settlements or vulnerable groups (Figure 7 ). As seen in Figure 7 , less than a third of the analyzed countries included specific mitigation or adaptation strategies considering informal settlements in their NDCs. Failing to include these areas in the proposed climate policies and strategies continues to marginalize these communities and As seen in Figure 7 , less than a third of the analyzed countries included specific mitigation or adaptation strategies considering informal settlements in their NDCs. Failing to include these areas in the proposed climate policies and strategies continues to marginalize these communities and leaves them outside the defensive targets and urban policies to face climate change events. In addition, without having specific outcome-oriented goals involving slums in the NDCs, developing countries are missing the opportunity to highlight the needs of these settlements in order to allocate international support.
The analyzed countries that mentioned specific policies or strategies involving informal settlements in climate change adaptation and/or mitigation could serve as references for those that did not. For instance, Gambia's NDC specifically stated that inadequate slum upgrading programs hinder the possibility of achieving resilient and adaptable communities, thus calling for improvements in these programs. Five of the eight countries with specific plans for slums (Brazil, Jordan, Indonesia, Mauritania, and Mexico) mentioned the improvement of precarious housing in informal settlements as a key strategy. Three (Brazil, Gambia, and Mauritania) mentioned plans to improve access to basic services and infrastructure. All eight mentioned increasing the adaptive capacity of slums with different plans. These plans ranged from relocation of vulnerable families (Mauritania), to building protective infrastructure against flooding and landslides (Mexico and Haiti), to improving roads, drainage systems, and other vital infrastructure (Gambia, Indonesia, Jordan), to enhancing the quality of life of slum dwellers (Honduras), and linking climate change adaptation and mitigation as human rights (Brazil). Gambia, Haiti, Jordan, and Mauritania also explicitly stated the importance of urban planning to strengthen adaptation capacity in informal settlements, and explicitly noted that one of the local policies they will take is to enhance building codes and construction standards to be in line with a sustainable development framework. The policies and strategies presented by these countries all align with the Paris Agreement goal of enhancing adaptive capacity, some have mitigation potential, but all are connected with the Sustainable Development Goals, as they are interlinked with the countries' developing realities and future development aspirations. Figure 8 summarizes these strategies. 
The Importance of Specifically Mentioning Informal Settlements
The language of the NDCs is complex and the relationships between different concepts and variables should not be taken as causal, but they are nevertheless suggestive [58] . The results described in Sections 4.1 and 4.2 create a picture where the proposed pledges, income level, and vulnerability to climate change among the selected developing countries are not correlated. In other words, those with higher income or considered "more vulnerable" do not necessarily have higher pledges. Furthermore, when combined with the findings in Section 4.3, the indicators from Sections 4.1 and 4.2 are not determining factors in including specific climate policies for informal settlements. These findings are aggregated visually in the next two figures. Figure 9 shows the above findings in more detail, exposing the differences in the 28 countries analyzed. The figure maps the individual variables of each country in six criteria: (1) original INDC rate, an evaluation of a country's proposed pledge aligning with its historical responsibility and capacity and determined by Climate Action Tracker (CAT), an independent scientific body that carefully analyzes how an INDC aligns with the goals of the agreement; (2) the status of the NDC lowest pledge (conditional or unconditional); (3) the percentage of urban population living in slums; (4) income level classification; (5) vulnerability index score; and (6) mentioning informal settlements in the NDC. The figure helps visualize that there are no identifiable relationships between these variables in these countries, therefore indicating that the commitments of developing countries cannot be generalized. 
The language of the NDCs is complex and the relationships between different concepts and variables should not be taken as causal, but they are nevertheless suggestive [58] . The results described in Sections 4.1 and 4.2 create a picture where the proposed pledges, income level, and vulnerability to climate change among the selected developing countries are not correlated. In other words, those with higher income or considered "more vulnerable" do not necessarily have higher pledges. Furthermore, when combined with the findings in Section 4.3, the indicators from Sections 4.1 and 4.2 are not determining factors in including specific climate policies for informal settlements. These findings are aggregated visually in the next two figures. Figure 9 shows the above findings in more detail, exposing the differences in the 28 countries analyzed. The figure maps the individual variables of each country in six criteria: (1) original INDC rate, an evaluation of a country's proposed pledge aligning with its historical responsibility and capacity and determined by Climate Action Tracker (CAT), an independent scientific body that carefully analyzes how an INDC aligns with the goals of the agreement; (2) the status of the NDC lowest pledge (conditional or unconditional); (3) the percentage of urban population living in slums; (4) income level classification; (5) vulnerability index score; and (6) mentioning informal settlements in the NDC. The figure helps visualize that there are no identifiable relationships between these variables in these countries, therefore indicating that the commitments of developing countries cannot be generalized. Furthermore, Figure 10 displays each analyzed country's maximum reduction pledge (regardless of whether it is conditional) in a quadrant that is dependent on whether the NDC mentions informal settlements, mentions vulnerable groups, or does not mention either vulnerable groups or slums. The figure also assigns a color code to show the rate given to a particular NDC by CAT. While most of the analyzed NDCs were not rated, those rated were not related to mentioning slums. Furthermore, Figure 10 displays each analyzed country's maximum reduction pledge (regardless of whether it is conditional) in a quadrant that is dependent on whether the NDC mentions informal settlements, mentions vulnerable groups, or does not mention either vulnerable groups or slums. The figure also assigns a color code to show the rate given to a particular NDC by CAT. While most of the analyzed NDCs were not rated, those rated were not related to mentioning slums. The specific language of an NDC is crucial; the use of specific, concrete, and concise language is important in legal documents, and especially in international law [27, [72] [73] [74] . At the same time, it is recommended to use outcome-based goals linked to the objectives of the agreement in the NDCs in order to receive funds from international cooperation [60] . Not mentioning slum communities is a lost opportunity for developing countries to make the needs of informal settlements in relation to adaptation and mitigation visible to the international community, to allocate funds and investment.
Additionally, informal urban settlements, as part of subnational structures, can be key contributors to the commitments of developing countries towards the agreement for both adaptation and mitigation. The Paris Agreement solidified the participation of subnational governments, such as cities and municipalities, in global mitigation and adaptation efforts, continuing the shift towards a polycentric landscape of climate action [75] . The success of this emergent regime would depend, at least partially, on its ability to integrate climate action from non-state and subnational entities (ibid). While the slums might not be legally under the perimeters of defined sub-national entities, they are large territories (in some developing countries up to 80% of the urban population) physically integrated into cities, and as such, they will affect mitigation and adaptation efforts in most developing countries [68] .
In this line, there is a consensus in the literature that cities will be crucial for the success of the Paris Agreement in limiting the increase in global temperatures [29] [30] 35, 77] . As the combined NDCs presented for the Paris Agreement result in a median warming of 2.6-3.1 degrees Celsius by 2100, the contribution of cities going beyond national pledges is even more crucial [3] . Many local organizations, including cities, have already joined transnational climate initiatives that go beyond national pledges; these efforts can result in higher transparency as cities render themselves accountable for their obligations.
One possible answer to the lack of specific strategies for informal settlements in most NDCs is that they are not considered a heterogeneous group on the urban landscape, but just as part of the larger concepts, such as "urban" or "city". However, slums are often not part of legal jurisdictions of urban areas or regions and are often not part of urban registries and maps, therefore living in a geographic and administrative exclusion limbo. The specific language of an NDC is crucial; the use of specific, concrete, and concise language is important in legal documents, and especially in international law [27, [72] [73] [74] . At the same time, it is recommended to use outcome-based goals linked to the objectives of the agreement in the NDCs in order to receive funds from international cooperation [60] . Not mentioning slum communities is a lost opportunity for developing countries to make the needs of informal settlements in relation to adaptation and mitigation visible to the international community, to allocate funds and investment.
In this line, there is a consensus in the literature that cities will be crucial for the success of the Paris Agreement in limiting the increase in global temperatures [29, 30, 35, 76] . As the combined NDCs presented for the Paris Agreement result in a median warming of 2.6-3.1 degrees Celsius by 2100, the contribution of cities going beyond national pledges is even more crucial [3] . Many local organizations, including cities, have already joined transnational climate initiatives that go beyond national pledges; these efforts can result in higher transparency as cities render themselves accountable for their obligations.
One possible answer to the lack of specific strategies for informal settlements in most NDCs is that they are not considered a heterogeneous group on the urban landscape, but just as part of the larger concepts, such as "urban" or "city". However, slums are often not part of legal jurisdictions of urban areas or regions and are often not part of urban registries and maps, therefore living in a geographic and administrative exclusion limbo.
Conclusions and Policy Implications
In the background of the required synergies between climate change actions emerging from the Paris Agreement and sustainable urban development, this article analyzed the NDCs of 28 highly urbanized developing countries to scrutinize the climate strategies presented in these documents, namely those towards informal settlements or slums. The results show that most of the analyzed NDCs do not have specific policies for informal settlements. We argue that this absence contributes to the policy exclusion practices towards these settlements and is a missed opportunity to tackle multiple crucial problems in these communities. Without significant contributions from informal settlements, which in some cases represent the majority of the urban population in a developing country, the ability of the new climate change regime to be effective in the developing world can be jeopardized.
Nevertheless, all nationally determined contributions are expected to be enhanced in order to meet the 1.5 • C or 2.0 • C targets of the Paris Agreement [53] . In this line, Höhne et al. [76] stated that, "the next step for the global response to climate change is not only implementation, but also strengthening, of the Paris Agreement". For the COP26 in 2020, countries will have the opportunity to present new NDCs, leading to the first formal review in 2023. Identifying areas in which countries can enhance their mitigation and adaptation pledges in a framework that is concerned with equity, efficiency, and competitiveness is a crucial task for developing countries. Some of these strategies should happen in slums; in these areas, climate policy mechanisms can link mitigation portfolios with adaptation and sustainable development priorities. Policies for informal settlements should be discussed and included as part of the revised NDCs to guarantee a framework that enhances the adaptive capacity of the most vulnerable and supports sustainable development. In order to address this, we propose the following.
First, the slums should be considered heterogeneous vulnerable groups due to their specific characteristics and complex social structures. Considering informal settlements as an individual group for the Paris Agreement-just as indigenous groups, local communities, and migrants are (Page 2)-can inspire positive transformations by dissecting these territories and proposing policies specifically designed for them. At the same time, states, regions, and cities should delineate their administrative boundaries in order to determine the jurisdiction of slums. Adjudicating slums to particular subnational entities can provide them with better chances for basic services and connectivity to larger climate policy mechanisms. Making slums visible is an important step to extend future climate policies to these communities.
In this line, a multinational organization of developing countries, similar to that of the Covenant of Mayors (COM) [77] , could be a mechanism to promote multilevel governance among cities with informal settlements. A model like the COM can encourage new governance models that are inclusive and cooperative, and will allow the sharing of success stories in regards to bi-directional policies that strengthen climate change adaptation and mitigation whilst promoting sustainable development in informal settlements. It will also help in promoting horizontal relationships among this group of cities and countries. While most climate transnational networks are currently in developed countries, the importance of developing countries for the success of the Paris Agreement invites consideration of the implementation of similar models in the global south.
Second, the UNFCCC must seek novel ways to collaborate with developing countries to encourage these countries to propose significant unconditional GHGs reduction pledges while also focusing on other development priorities. The role of internal factors, such as pressing socioeconomic issues in informal settlements, should be part of the climate discussions, but the need for unconditional reduction pledges should be acknowledged, especially among middle-income countries, as these countries still operate under the wounds of the Kyoto protocol.
In this line, the IPCC special report on 1.5 • C states that current marginalized groups such as informal settlements have traditionally not benefited from synergies linking climate policies to development, and therefore the report urges for transformative policy mechanisms that respond to the most vulnerable [63] . Inclusive urban planning and slum upgrading which enhance climate change adaptation and mitigation are some of the strategies that can propel these transformations to move towards a 1.5 • C pathway. Informal settlements are key territorial sectors in which this transition can occur in developing countries. Without significant contributions from developing countries, especially from highly urbanized developing countries, it is difficult to envision the Paris Agreement reaching its main goals. Inside developing countries, the climate policies implemented for slums, which in some cases represent the majority of the population, are critical for the success of the agreement, and thus should be part of the policy frameworks of developing countries' future NDCs revisions.
